INTRODUCTION
proposed a diatom zonation for the late Cenozoic of the equatorial eastern Pacific that was tied directly to paleomagnetic stratigraphy in several piston cores (Figure 1 ). This zonation can also be recognized in tropical sediments of the Indian and Atlantic oceans (Schrader, 1974 (Schrader, , 1977 . Recently, Burckle et al. (in press) have presented additional correlations of Pliocene and Pleistocene diatom extinction and first-appearance levels with the paleomagnetic record. For example, they report that Rhizosolenia matuyamai has a restricted range from just below the Jaramillo polarity event into the lower part of the Jaramillo (Figure 1 Table 1 ). The diatom datum levels of Burckle (1972 Burckle ( , 1977 and Burckle et al. (in press) are easily recognizable in Leg 54 sediments and thus provide reliable absolute age estimates.
METHODS
Strewn slides of acid-cleaned material were prepared following the procedures outlined in Barron (1976) . An entire microscope slide (22 × 40 mm cover glass size) was examined under the light microscope at × 500, and the occurrences of stratigraphically diagnostic diatoms and the silico flagellate Mesocena quadrangula were recorded. Because it contains the longest and most comprehensive record, an occurrence chart was prepared for Site 420 (Table 2) in which the relative abundances of all diatom taxa encountered were recorded. Taxa were listed as "abundant" if two or more specimens were observed in one field of view at × 500 (446 µm diameter); "common," if at least one specimen was present in two fields of view at × 500; "few," if at least one specimen was seen during each vertical traverse (22 mm length); and "rare," if occurrences were less consistent.
DIATOM BIOSTRATIGRAPHY
In the summary of diatom zonal determinations for the nine sites drilled on Leg 54 (Figure 3 ), the Pliocene/ Pleistocene boundary is placed near the top of the Olduvai polarity event according to Haq et al. (1977) and therefore is near the top of Subzone A of the Nitzschia reinholdii Zone (Figure 1 ).
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Hole 420 is the only hole drilled that penetrates well into the Pliocene. The oldest sediments (Sample 420-13-4, 66-68 cm) are assigned to Subzone B of the Rhizosolenia praebergonii Zone (late Pliocene) (2.0 to about 2.6 m.y. ago). Figure 4 gives the stratigraphic occurrences of diatom datum levels in six of the Leg 54 sites. The last occurrence of the silicoflagellate Mesocena quadrangula, which Burckle (1977) estimates to be about 0.79 m.y. old, in the central Pacific, is also included. Taken as a sequence, the datum levels are mutually supportive, although poor preservation in Core 3 of Site 419 and discontinuous coring at Sites 425, 427, and 428 should be taken into consideration when attempting correlations.
Except at Site 427, the datum levels of the Leg 54 sites occur at about the same sediment depths and suggest similar sediment accumulation rates (about 40 to 60 m/m.y.). Site 427 was drilled in the deepest known trough in the Siqueiros fracture zone, and the greater rate of sediment accumulation (about 130 m/m.y.) probably reflects sediment ponding.
In all six of these Leg 54 holes, the last occurrence of the diatom Nitzschia fossilis lies very close to the last occurrence of M. quadrangula and thus supports Koizumi and Kanaya's (1976) placement of the last occurrence of N. fossilis between the Jaramillo polarity event and the earliest part of the Brunhes polarity epoch in the central North Pacific.
The diatom assemblage in Hole 420 (Table 2) is very similar to low-latitude Pliocene and Pleistocene assemblages recorded by Schrader (1974) and Jousé and Kazarina (1974) from the tropical Indian Ocean. Many of the diatom taxa figured in Plates 1 through 11 were also documented by these authors.
Diatoms are generally abundant to few throughout Site 420, with rare or barren intervals in Cores 3 and 13. Preservation varies considerably from sample to sample. Diatoms are generally moderately to well preserved, but intervals of poor preservation occur in almost every core.
The stratigraphic ranges of selected diatoms and the silicoflagellate Mesocena quadrangula at Site 420 are shown in Figure 5 . The datum levels of Burckle (1972 Burckle ( , 1977 and Burckle et al. (in press) provide correlation with paleomagnetic stratigraphy (Figure 1 ) and estimates of absolute ages. As in other Leg 54 holes (Figure  4 ), the last occurrence of Nitzschia fossilis falls near the last occurrence of Mesocena quadrangula and presumably between the Jaramillo polarity event and the base of the Brunhes polarity epoch. Burckle et al. (1978) report the last occurrence of Rhizosolenia praebergonii var. praebergonii in the central Pacific during the earliest part of the Olduvai event, immediately before the first occurrence of Pseudoeunotia doliolus. The last occurrence of R. praebergonii var. praebergonii in Sample 420-11-4, 19-21 cm and the first occurrence of P. doliolus in Sample 420-11-1, 32-34 cm provide correlation with the earliest part of the Olduvai polarity event (Table 2, Figure 5) .
Similarly, Burckle et al. (1978) note that Coscinodiscus nodulifer var. cyclopus recurs in two intervals during the earlier reversed event of the Matuyama epoch. The later occurrence is reported just before the Olduvai polarity event; however, the range of C. nodulifer var. cyclopus at Site 420 ( Figure 5 ) suggests a slightly younger age when compared with the ranges of P. doliolus and R. praebergonii.The earlier restricted occurrence of C. nodulifer var. cyclopus during the oldest part of the Matuyama polarity epoch was not observed in Hole 420, possibly because sediments in Core 13 are poorly preserved (Table 2) .
Likewise, the first occurrence of R. praebergonii var. robusta in Sample 420-13-1, 70-72 cm probably does not correspond with its reported first occurrence in the earliest part of the Matuyama epoch (Burckle et al., 1978) owing to poor preservation in Core 13. In fact, calcareous nannofossils (Bukry, this volume) suggest that the oldest sediments cored at Site 420 are about 2.1 million years old (near the Discoaster pentaradiatus/D. surculus zonal boundary).
The ranges of C. nodulifer var. apiculata, C. nodulifer (multinodule form), and Thalassiosira plicata at Site 420 are included in Figure 5 , because similar ranges were found for these taxa at other Leg 54 sites. However, more detailed stratigraphic studies are needed to establish the biostratigraphic utility of these ranges over a larger area.
TAXONOMIC NOTES
The reader is referred to Schrader (1974) , Jousé and Kazarina (1974) , Kolbe (1954) , Lohman (1941) , Hasle and Fryxell (1977) , Burckle et al. (in press), and Jousé (1977) for taxonomic references and illustrations of the taxa recorded during this study. Selected notes follow. Specimens of this form are large (> 60 µm in diameter) and, except for the numerous central nodules, are identical to typical C. nodulifer. Kolbe (1954) argues against the significance of the number of central papillae, stating that "individuals with single and (rarely) several 
Coscinodiscus nodulifer
•cterii >scinc argus uster Burckle (1972 Burckle ( , 1977 Jousé, 1977, pi. 40, fig. 1 , 4-6 (not 2,3). Rattray (1890) described this form from one of Schmidt's (1874) original illustrations which displayed prominent marginal apiculi. This variety has subsequently been included with the species by various authors (Lohman, 1941; Kolbe, 1954) .
In addition to the marginal apiculi present on the variety (Plate 11, Figure 5 ), the areolations of C. nodulifer and C. nodulifer var. apiculata are distinct. Whereas the former has radial fasciculate areolation of the curvatulus type (Plate 4, Figures 1-5) , C. nodulifer var. apiculata displays near-tangential areolation with rows concave towards the margin (eccentrica type) (Plate 4, Figures 6, 7) .
Under the scanning electron microscope (Plate 11), the distinction of the two areolar patterns and the presence or absence of marginal apiculi is distinct. One could argue for separation at the species level; however, a conservative approach is retained for purposes of this initial report.
At Site 420 (Figure 5 ), C. nodulifer var. apiculata is restricted to the Quaternary.
Coscinodiscus tabularis var. egregius (Rattray) Hustedt, 1930
Included here are specimens referred to C. endoi Kanaya by Schrader(1974) .
Nitzschia fossilis (Frenguelli) Kanaya, in Kanaya and Koizumi, 1970
Coarsely silicified forms were separated from the more typical specimens (Plate 6, Table 2 ). Whether these two forms have ecologic or preservation significance is uncertain.
Rhizosolenia bergonii Peragallo, 1890
Coarsely silicified forms are treated separately from finely silicified forms (Plate 7, Table 2 ).
Thalassiosira leptopus var. elliptica (Kolbe) Barren, n. comb.
(Plate 9, Figure 10 ) Coscinodiscus lineatus var. ellipticus Kolbe, 1954, p. 32, pi. 2, fig. 15 . Coscinodiscus lineatus var. ellipticus Kolbe, Schrader, 1974, p. 913, pi. 10, figs. 5-8 . Coscinodiscus lineatus var. ellipticus Kolbe, Jousé, 1977, pi. 43, fig. 4; pi. 45, fig. 34, 35; pi. 46, fig. 7. Hasle and Fryxell (1977) recently have transferred Coscinodiscus lineatus Ehrenberg (1854) to the genus Thalassiosira. Because the name T. lineata was already occupied, the oldest legitimate synonym, C. (lineatus var. ?) leptopus Grun. in van Heurck (1883) became the basionym, and the species was named T. leptopus (Grun.) Hasle and Fryxell (1977) .
Specimens referred to C. lineatus var. ellipticus Kolbe (1954) are virtually identical to T. leptopus under the light microscope and the scanning electron microscope (see Jouse, 1977, pi. 46, fig. 7 ), except for their elliptical valve outline. Fryxell (personal communication, 1978) has also noted the close resemblance.
In Hole 420, T. leptopus and T. leptopus var. elliptica generally are not present in the same samples (Table 2) . Thalassiosira leptopus var. elliptica occurs in the Quaternary and is concentrated below the last occurrence of Nitzschia reinholdii, whereas T. leptopus is present in the upper Pliocene and in two samples from the upper part of the Quaternary. Similarly, Bukry and Foster (1973) and Bukry (this volume) also note the restriction of elliptical forms of this species to the Quaternary in the equatorial eastern Pacific. The distribution of T. leptopus and its variety may therefore be ecologically controlled; however, further studies are needed to substantiate this. Thalassiosira spp. Thalassiosira sp. 1, T. sp. 2, and T. sp. 3 in Table 2 could not be identified from the literature. Brief descriptions of these forms follow.
Thalassiosira sp. 1 (Plate 8, Figure 2 ) This slightly domed form is small (figured specimen 26 µm diameter) and displays areolation of the eccentrica type. Hexagonal areolae vary from six in 10 µm near the center to eight in 10 µm near the margin. The margin itself is undifferentiated. At least four mucus pores are dispersed around the center with no more than three areolae separating them. in 10 µm). The margin contains numerous short spines (2 µm in length) which are spaced about five in 10 µm. The diameter of the figured specimen is 38 µm.
Thalassiosira sp. 3 (Plate 9, Figure 12 ) Thalassiosira sp. 3 superficially resembles T. sp. 1; however, its areolae show a greater range in size (seven in 10 µm near the center to 14 in 10 µm at the margin). One mucus pore is located at the center and at least three others surround it separated by four to five areolae. The areolation is of the eccentrica type, and the margin is undifferentiated. The figured specimen is 34 µm in diameter. 
Figure 11
Asteromphalus elegans Greville. Sample 420-5-2, 66-68 cm. •i r<
